Background: Since its inception, the neonatal mechanical ventilator has been considered an essential tool for managing preterm neonates with Respiratory Distress Syndrome (RDS) and is still regarded as an integral component in the neonatal respiratory care continuum. Mechanical ventilation of newborn has been practiced for several years with several advances made in the way. As compared to the western world and neighboring countries, neonatal ventilation in our country is still in its infancy. To analyze the common indications and outcome of preterm neonates required mechanical ventilation. Methods: This was a retrospective observational study conducted on preterm neonates required mechanical ventilation over a period of 12 months (July 2013 to June 2014). Results: A total of 50 neonates were mechanically ventilated during the study period of which 68% (n=34) survived. The survival rate was higher (77%) in 34-<37 weeks Gestational Age (GA) group and gradually declined in 30-<34 weeks (71%) & 27-<30 weeks (56%) GA. The neonates with Birth Weight (BW) > 2500gm were higher survivals which was 100% and lower in 1500-2499gm (81%), 1000-1499gm (68%) and 800-999gm (33%) BW groups. Inborn neonates (68%) showed marginally higher survivals than outborn (66%) and also more survivals observed in preterm baby girls (72%) than boys (65%). RDS (62%) was the commonest indication for ventilation followed by Neonatal Sepsis (14%), Perinatal Asphyxia (PNA-10%), Congenital Pneumonia (8%) and Pneumothorax (6%). And found higher survivals in RDS (77%) than other indications which were in Pneumothorax (66%), PNA (60%), Sepsis (57%) and Pneumonia (50%). RDS (n=31) with surfactant therapy (n=14) recovered earlier <7 days (71.43%) than non surfactant therapy neonates (n=17), they required prolonged ventilator support over 7days (82.35%). Conclusions: Mechanical ventilation reduces the neonatal mortality, hence facilities for neonatal ventilation should be included in the regional and central hospitals providing intensive care for neonates.
INTRODUCTION
Worldwide, about 15 million neonates are born at preterm each year 1 . Technological advances including mechanical ventilation play a major role in the survival of preterm neonates. The introduction of mechanical ventilation in the 1960s was one of the major new interventions in neonatology, which provided life-saving support for infants with cardiorespiratory failure. Along with other technologic advancements, such as the administration of antepartum steroid, replacement of surfactant, nCPAP and mechanical ventilation has led to improved neonatal survival, especially for premature neonates 2 .
Md Abdul Mannan RDS contributes to morbidity and mortality in preterm neonates mostly in developing countries [1] [2] [3] . Mortality of preterm neonates is higher compared to those in the developed countries. Use of ventilator and surfactant therapy improves respiratory status, decreases hospitalization and overall outcome. The advent of surfactant therapy has decreased the morbidity and mortality rate from RDS by approximately 50% [4] [5] [6] [7] [8] . Infant mortality caused by RDS in the United States decreased from approximately 268 in 100,000 live births in 1971 to 98 in 100,000 live births in 1985 to 17 in 100,000 live births in 2007 9, 10 . As compared to the western world and neighboring countries, the infrastructure and expertise to ventilate newborn is lacking in majority of our hospitals. The current study was planned to assess and share our experience of ventilator use and find out the indications and outcome of pre mature neonates required mechanical ventilation.
MATERIALS AND METHODS
A retrospective study was carried out in Neonatal Intensive Care Unit (NICU) of Ad-din Hospital, over 12 months from July 2013 to June 2014.
Inclusion Criteria
There were 400 NICU admissions during this period of which those preterm, 27 to < 37weeks GA & BW 800 gm to 3500 gm consecutively placed on ventilator enrolled in the study. Exclusion criteria i) Term neonates >37 weeks ii) Preterm < 27 weeks iii) Birth weight < 800 gm iv) those babies having major, surgically uncorrectable lethal anomalies. Over this period total 50 preterm neonates were enrolled and classified according to GA, BW, Gender and Place of delivery. A brief note of antenatal and natal history was taken from mothers. A pretested preformed was used to record intricate details of each patient. Written consent from parents of neonates was taken in each cases and permission of ethical review committee of Ad-din Medical College Hospital was also taken. After proper cleaning the collected data were analyzed thoroughly. Descriptive analyses were performed, differences in outcome by gender, BW, GA, disease diagnosis, duration of ventilation were determined using analysis of variance. Analyses were performed using the Statistical Package for Social Sciences (SPSS) version 12. All admitted neonates were subjected to an Arterial Blood Gas Analysis (ABG) Chest X-Ray (CXR) along with a set of investigations to look for pulmonary abnormalities (eg. RDS, Pneumonia, Pneumothorax etc) infections, renal function, hyperbilirubinaemia and other biochemical abnormalities. Neonates were kept on SLE-5000/ SLE-4000 ventilator in PTV Oxygen saturation (SpO 2 ) was monitored and maintained between 88-92% in 27-< 32 weeks, 90-<95% between >32-<35 weeks, >95% -98% between 36-<37 weeks GA. Complications encountered during ventilation and duration of ventilation was also noted. High Frequency Oscillatory Ventilator (HFOV-SLE 5000) also placed the neonates those failed conventional ventilator, Oxygenation Index (OI) >40 and had pneumothorax (After insertion of chest tube) and observed I: E ratio, frequency (Hz), Mean Airway Pressure (MAP), delta P, FiO 2 and did follow up CXR and blood gas after one hour to see blood gas status and lung inflation. The objective was to ventilate the neonates effectively maintained normal ABGs with minimal work of breathing. All the ventilated neonates were nursed under servo controlled open incubator system. They were continuously under cardiac monitor (Drager) for heart rate, respiratory rate, temperature, ECG, Non Invasive Blood Pressure (NIBP) and oxygen saturation. They were diagnosed by preset criteria for Perinatal asphyxia (Failure to initiate and sustain breathing at birth), postnatal ABG noted profound metabolic or mixed acidemia-p H <7.1 & base deficit >16 mmol/L within one hour of birth, APGAR score 0-3 beyond 5 minutes, neonatal neurological sequale eg. seizures, stupor, coma, hypotonia and multiple organ involvement eg. lungs, heart, kidneys, liver, intestine, those were outborn came 6-12 hours after birth, ABG showed respiratory alkalosis PCO 2 <20-25mmHg, RDS (Preterm neonates presented with respiratory distress) worsen during first few hours of life which was progress over 48-72 hrs, ABG values-p H -<7.20, PCO 2 -> 60mmHg, PO 2 <50 mmHg or targeted oxygen saturation <88%-90% in relation to GA with an FiO 2 >0.4 under oxyhood (Measured by oxygen monitor) or oxyblender, CXR evidence of fine reticular granularity of the parenchyma, air bronchogram, diffuse mottling and bilateral confluent opaciation of lungs). Congenital pneumonia (X-ray evidence of consolidation) and Pneumothorax (X-ray evidence of air leak). The indications for ventilation were: i) Severe respiratory distress with failure to maintain arterial blood gases by oxyblender FiO 2 of 0.6-0.8 (pH<7.20 and/or PaCO 2 >60mmHg and/or PaO 2 <50mmHg).
ii) Failure to maintain targeted oxygen saturation (>88%-90%) with an FiO2 0.4 to 0.7 and had PaCO 2 >60mmHg and/or PaO 2 <50mmHg on nCPAP of 5-7 cm H 2 O pressure.
iii) Persistent/recurrent severe apnea.
iv) Severe chest retraction, indrawing and/or gasping respiration.
Finally, outcome and duration of hospital stay were recorded. Septic screening was done in all neonates. Follow up investigations including serum electrolytes, blood urea, serum creatinine, random blood sugar and CXR were done.
RESULTS
A total of 50 preterm neonates were mechanically ventilated. There were 32 males & 18 females (Ratio 1.8:1). The mean BW was 1490g (800-3500g) & GA was 31.4 weeks (27-36wks). Out of 50 neonates, 68% (n=34) survived. Table 1 showed the survival of ventilated neonates in relation to BW, GA, Place of delivery & Gender. The maximum number of ventilated neonates was in the group of weighing 1000 to 1499 gm (44%) & 30 to <34 week (42 %) GA. Neonates of >34-< 37 weeks had higher survival, 77% in comparison to 30-<34 weeks (71%) and 27-<30 weeks (56%) of GA. Preterm BW>2500-3500 gm was observed 100% survival & 81% , 68%, and 33% in 1500-2499gm, 1000-1499gm & 800-999gm BW groups respectively. Survival of inborn marginally higher than out born, it was 68%vs.66% & preterm baby girls (72%) showed higher than boys (65%). Table 2 showed the indications for mechanical ventilation and survival in different clinical conditions. RDS contributed to the maximum, it was 62%, followed by Neonatal sepsis 14%, PNA 10%, Congenital Pneumonia 8% & Pneumothorax 6 %. Survival rate was highest in neonate required mechanical ventilation for RDS (77%) and lowest among neonates with congenital pneumonia (50%). Others like pneumothorax, PNA and Neonatal sepsis were 66%, 60% and 57% respectively. Table 3 showed RDS (n=31) with surfactant therapy (n=14) recovered earlier <7 days (71.43%) than non surfactant therapy neonates (n=17), they required prolonged ventilator support over 7days (82.35%). Table 4 showed the ventilator associated complications like Ventilator Associated Pneumonia (14%), Pneumothorax (12%), Sepsis (10%), Intraventricular hemorrhage (8%), Bronchopulmonary dysplasia (6%) & Pulmonary Hemorrhage (4%). Table 5 showed outcome of conventional ventilator higher than HFOV, it was 69% vs 63%. 
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DISCUSSION
The survival rate of ventilated neonates was 68%, though less than that quoted for developed countries (91%) Riyas PK et al, higher than that quoted for other developing countries (46-54%) Nangia S et al, Kambarami R et al [11] [12] [13] . Differences in mortality of ventilated neonates between developed and developing countries may be related to the ready availability of surfactant and Total Parenteral Nutrition (TPN) in developed countries as compared to the developing countries. RDS a condition almost exclusively seen in the preterm neonates was the single most common reason for ventilation in the NICU, survival accounting for 77% of admissions. This finding is similar to other studies, Nangia S et al & Mathur NC et al 12,14. The non-survivors in this study were noted to be the smaller and less mature; this association of low birth-weight and immaturity with poor survival has been documented in other studies, Mathur NC et al & Herman S et al 14, 15 . The value of surfactant in improving outcome of neonates with RDS, decreasing the length of ventilation and decreasing the incidence of some complications has been previously documented in the study of Stahlman MT et al 16 . Although surfactant is available in this setting it is not accessible to the majority of patients because of cost. Means of increasing accessibility of this drug needs to be explored for the future as in the long term; surfactant use will lead to decreased expenditure. It is observed that the survival of neonates with RDS increases with increases of BW and GA at initiation of ventilation shown in study of Murdock Al et al , and Northway WH et al 17, 18 . Our results are consistent with them. Neonates whose BW was <1500gm and those who required mechanical ventilation before 24 hours of age had reduced chances of survival compared to those with birth weight >1500gm and who did not require mechanical ventilation until after 24 hr of age. These results may be related to greater severity of the disease in the former patients. There was a steady increase in survival with increasing birth weight and gestational age. However the survival rates were comparatively lower in neonates with BW of <1000gm and GA <30 weeks. The poor survival observed for neonates with BW <1000gm is comparable to recent Indian experienced. Pneumonia, sepsis and air leaks were the common complications of mechanical ventilation followed by intracranial hemorrhage and PDA. Pulmonary air leaks were the commonest complication in western countries, Kambarami R et al 19 . High peak and mean airway pressures and prolonged inspiratory time are implicated as important factors causing air leaks, Stahlman MT et al 16 . Pulmonary air leaks were, however, uncommon and found only in three neonates. It was often difficult to determine whether complications like pneumonia and air leaks in RDS are related to mechanical ventilation per se or occur as a part of the natural course of the disease. As the complications are important causes of death, early diagnosis and judicious management of these complications is important. Bronchopulmonary dysplasia, a known complication of prolonged ventilation, Northway WH et al, Kambarami R et al, occurred in 6% patients in this study [18] [19] .
Those neonates required HFOV relatively high mortality (69%) than Conventional ventilation (63%), as the neonates were very much critical, moribund and had hemodynaminc instability with multiorgan involvement. And also we had only one HFOV, so could not placed the neonates in time due to unavailability.
Another area to be considered is the nutritional needs of the VLBW neonates. Nutrition plays a major role in the survival of these infants and the inability to support them totally with parenteral nutrition is a factor that limits outcome. There is a need for the development of a TPN program in the neonatal unit. Again the results of this study can be used to justify to policy makers the necessity for the inclusion of parenteral nutrition on the hospital formulary.
There is a need for further studies to define predictors of outcome in the VLBW infants, which will guide management protocols and also help in the prevention, identification and management of complications. A perinatal database needs to be established to facilitate tracking of performance of the unit and the conduct of ongoing studies that will provide evidence based data to guide management policies. The judicious use of neonatal intensive care measures in a developing country can result in a reduction of morbidity and mortality. However, to maximize on benefits versus cost in an atmosphere of budgetary constraint, evidence based management policies and protocols must be developed and implemented.
CONCLUSIONS
Mechanical ventilation reduces the neonatal mortality, hence facilities for neonatal ventilation should be included in the regional and central hospitals providing intensive care for neonates.
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